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1 Abstract
With rapid technology advancements and increased usage of handheld devices such as smartphones, tablets, and
smartwatches, people’s reliance on these devices has grown beyond their utility as a means to communicate. Today,
these devices are also helping people make healthier lifestyle choices regarding nutrition through different dietary
applications, thereby saving expensive visits to doctors and nutritionists. These applications provide awareness
about nutritional habits and keep track of a person’s physical activity for planning their dietary needs. However,
the selection or development of the dietary application for catering individual needs, and implementing successful
interventions toward behavioral change is a challenging process. Therefore, the following research exercise aims to
review existing nutritional applications at length to highlight key features and problems that enhance or undermine
an application’s usability and build the case for a generalized implementation that can cater to most people’s needs.
The findings from this analysis will help to inform the future development of more effective mobile apps. Furthermore,
it will also help develop standard guidelines by keeping in view dietician’s and researcher’s perspective.
Background and Objective: Obesity is known to substantially lower the quality of life worldwide as it is
generally associated with an increased incidence of non-communicable diseases such as diabetes, cardiovascular
problems, and cancer. Evidence suggests that dietary related mobile applications play a vital role in assisting an
individual in making healthier choices and keeping track of food intake. However, the evaluation of these applications
in terms of functionality, usability, and possible design issues is an important aspect. It will help us truly determine
the state of the art solutions for the future.
Methods: In the following study, we have carried out a systematic review of dietary-related applications to
investigate any usability and functionality issues. When it comes to nutrition, related dietary applications play a
vital role in making healthier lifestyle choices – therefore, helping people avoid frequent visits to the doctor’s office
and hefty medical bills. The published literature related to the dietary mobile application was identified by searching
from the scientific databases CINAHL, Science Direct, Web of Science, and PUBMED. Out of these, sixty-nine,
primary studies met inclusion criteria after screening titles, abstracts, and full text.
Results: The qualitative assessment questionnaire results show how the issues in application components ranging
from the user interface to back end issues are addressed from both dieticians and users’ perspectives. Furthermore,
the findings help us determine the contribution of existing studies to the literature and its limitations. The study
further helps us identify issues in the existing solutions from all perspectives and move towards developing standard
guidelines for dietary-related mobile application design.
Conclusion: Through this study, we have evaluated the issues, usability, and functionality of dietary-related
mobile applications. The research study helps determine the efficacy of existing solutions in addressing the usability,
general, and functionality-related issues of these applications from the dietician and users’ perspectives. Summarily,
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this study articulates future guidelines for developing more effective mobile apps that are medically accurate by
keeping in view both users and dieticians.
Keywords: Cellular phone, iPads, mobile phone, mobile telephone, smart phone, mobile, eHealth with diet,
food and nutrition as qualifiers.
2 Introduction
Despite considerable advancements in medicine today, the number of people getting affected by chronic diseases is still
significantly higher, largely due to unhealthy lifestyles. Some of the more notable diseases are obesity, hypertension,
blood sugar, cardiovascular disease, and different cancer types. For example, obesity and people being overweight
are increasingly common conditions worldwide and are affecting almost every part of the world from the middle to
lower-income countries. It is estimated that in 2016, 1.9 billion adults aged 18 years and older were overweight. The
prevalence of the diseases, as mentioned above, poses a serious concern; however, determining the right remedial
measures is dependent on different factors ranging from a person’s genetics to the lifestyle that should be adjusted
according to cause and severity of the condition. Treatment may include medication, lifestyle changes, such as clean
eating and exercise, while also requiring patients to follow a diet plan (this may vary according to individual’s dietary
needs) with a calculated amount of calorie and specific nutrients intake.
On the other hand, the evolution of technology in the recent era has made mobile devices an essential tool in
our daily lives [1]. The number of mobile users is increasing rapidly every year, from 640 million Android and active
iOS devices in 2012 [2] to 2,562 million devices in 2016 [3]. As a result, reliance on these handheld devices for
different purposes, ranging from simple calls and text messages to bank transactions, has also increased significantly.
Therefore smartphone applications are also being extended to provide tools, processes, and communication means
to support electronic healthcare practice [4], [5]. Nowadays, e-Health and related dietary applications are widely
used for professional and personal purposes. People are using these applications to make healthy choices. Generally,
these apps provide instant nutritional values of food with the help of food product’s barcode scanning, which can
help people suffering from cardiovascular disease as they can choose healthier products with low salt content [1].
These applications have enabled users to use healthier alternatives and allowed them to self-monitor their physical
activity and diet intake by using behavioral strategies of goal settings [6]. Similarly, dietary applications are also
specially designed to monitor food consumption among young children who are increasingly affected by obesity.
Furthermore, as smartphones’ hardware capacity has improved, a growing number of artificial intelligence-based
functionalities have been made available on mobile platforms like food recognition and calories estimation, which
make these applications an essential subset of e-health applications.
There are numerous dietary-related applications available today. However, scientifically proven guidelines (both
in terms of usability and functionality) have not emerged yet from users and the dieticians’ perspective. The author’s
first-hand app development experience [7] suggested a dire need to have in-depth knowledge about the state of the art
dietary applications. The first step is to identify critical components relevant to existing dietary-related applications,
which are categorized in terms of general issues faced by dieticians and users, the user experience of both parties,
and functionalities required by each of them, respectively.
While dietary applications’ development is a complex task requiring significant time and effort, general issues like
their credibility remain a question. Another present challenge applications face the maintenance of an updated food
composition database as new food products are being continuously introduced in the market. Mobile app developers
also find it challenging to determine target users, their needs, and potential feedback to improve apps [7] [8]. Thus,
an application with a good user experience may increase its preference over others. User experience validation
refers to the science behind studying the interaction between humans and computers (HCI) and has been defined by
different organizations and researchers. International Organization for Standardization (ISO) defines usability as ”the
effectiveness, efficiency, and satisfaction with which specified users achieve specified goals in particular environments.”
[9] and Nielsen [10] defines it as ”a quality attribute that measures the usability of user interfaces and the reference
methods to improve ease of use during the design process.” Alternatively, poor usability can prove to be a key factor
for discontinuing any particular app’s usage [11] [7] [12]. Hence it is essential to consider usability features while
developing dietary-related mobile applications as well. Moreover, other apps may encounter issues due to rapid
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advancement in supporting technology. Benchmarked diet apps may also add new features e.g., linkage to social
networking sites and cross-platform functionality.
Therefore, the following paper aims to provide a systematic review of existing dietary applications and seeks
to equip researchers and dieticians with comprehensive knowledge about issues encountered by these applications,
usability, and their functionalities in existing studies.
3 Methods
The systematic review method adopted in this paper follows the procedures given by the PRISMA guidelines [14].
Therefore we have developed the study protocol for this study by designing the search strategy, considering inclu-
sion/exclusion criteria, and extracting data. In the beginning, we have described the search strategy by identifying
the search terms and electronic databases for carrying out this research. As illustrated in the PRISMA flow chart,
relevant primary studies were selected, as shown in figure 1. Next, we have calculated the quality of selected studies
according to the quality assessment questionnaire. The flow chart in figure 2 illustrates the process of a systematic
literature review.
Figure 1: PRISMA flowchart
3.1 Research Questions
The primary aim of this systematic review is to get updated information on mobile related dietary applications. The
research will seek to determine the extent to which existing nutritional-related applications resolve general issues,
backend issues, fulfill user interface requirements, and dietary component functionalities. This study will answer the
following research questions.
(RQ1) What are the general problems of dieticians, and users are resolved by the present applications?
(RQ2) What are backend application issues resolved by the current applications?
(RQ3) To what extent do the present applications fulfill user interface requirements?
(RQ4) What are the dietary component functionalities implemented by the present applications?
(RQ5) What are the benefits and challenges stemming from the included case studies?
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Figure 2: Process of Systematic Literature Review
3.2 Inclusion Criteria
Studies are included in this review if they met the following criteria: 1) Papers which include related dietary
applications, including Mobile phones and smartphones (iPhones, Android phones, and Blackberries). It also includes
modern commercially available portable devices such as iPads, iPods, MP3 players, and Personal Digital assistants
(PDAs). 2) were written in English 3) This study includes free dietary applications available on google play. These
applications are evaluated according to the criteria mentioned in this study.
3.3 Exclusion Criteria
The following studies are excluded from this systematic literature review 1) dietary applications of subject ¡ 18 years
2) Older generation mobile phones, handheld tablets (not specified as PDA) applications or any other devices of which
applications are not commercially available for wide population use 3) stationary electronic devices applications such
as computers 4) laptop applications 5) Studies published in a language other than English 6) Studies without a clear
description of dietary application mentioned 7) Other systematic literature reviews and survey papers..
3.4 Search Strategy
The search was conducted by selecting the relevant databases and search terms on the following databases CINAHL,
Science Direct, Web of Science, and PUBMED. These databases are widely accepted among research communities
[14]. All the studies published up to March 2019 are considered which were meeting the inclusion criteria. Two
reviewers, including one professional dietician, evaluated every research work, and the agreement of both parties
determined their suitability. A third reviewer was supposed to make a final judgment on the difference of opinion
but was not required due to consensus.
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3.5 Quality Assessment
PRISMA [13] has provided the guidelines for clarity in reporting systematic reviews. However, they have not provided
any quality assessment guidelines [13]. Therefore we have further assessed the validity of each included study by a
quality assessment questionnaire in Table 1. Each question is graded numerically with three options: 1 (yes), 0.5
(partly), and 0 (no). The quality score of a study is the sum of scores of all the questions.
3.6 Results And Discussion
This section presents a comprehensive analysis of the taxonomy and results obtained from the 69 primary studies in
this systematic review. First, we introduced a general summary of the primary studies, including their quality scores
obtained from the quality assessment process. Subsequently, the discusses a detailed analysis of the results based on
the aim of the systematic review
3.7 Description Of Primary Studies
3.7.1 Quality Assessment Questions
The study has adopted the ranking of the quality assessment scores from Malthora [71]. The ratings were divided
into four categories: very high (12.5 ≤ scores ≤ 14), high (8.5 ≤ scores ≤ 12), medium (4 ≤ scores ≤ 8), and low (0
≤ scores ≤ 3.5).0 is the minimum value that a study can be assigned and 15 is the maximum score. The quality of
the included studies is presented in Table 6. The majority of studies around 60.86% lie in the high Category followed
by medium Category, which contains 21.7% of research work. Top Category includes only three studies similarly low
Category consists of a single study.
Table 1: Quality Assessment Questionaire for Mobile Applications
Q# Quality questions Yes Partly No
Q1 Are the aims of the research clearly stated?
Q2
Are the risk factors related to inadequate dietary intake
clearly defined?
Q3 Are the reasons related to using dietary application stated?
Q4 Are the study protocol and design clearly stated?
Q5
Is the proposed dietary application in the research article
commercially available?
Q6
Do they clearly define the user interface components of the
application?
Q7
Do they clearly define the user interface components of the
application?
Q8
Do they clearly define the backend functionalities details of their
application?
Q9
Do the authors have defined the dietary components of the
application?
Q10
Does the research article has done a pilot study
of their application?
Q11 Are the limitations of the study specified?
Q12
Are the future directions for improving the dietary application
mentioned?
Q13 Is the research methodology of the study repeatable?
Q14 Does the study contribute to the existing literature?
Q15
Does the study have an adequate number of average citation
count per year?
Table 2: Quality Assessment Questionaire for Mobile Applications
ID Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14
Qual-
ity Score
Long et al., 2013 1 1 0 1 0 1 0 0 0 1 1 1 0.5 1 8.5 60.71%
Hales et al., 2016
[15]
1 0.5 1 1 0 1 1 0 1 1 1 0 0 1 9.5 67.86%
McCarroll et al.,
2015 [16]
1 0.5 1 1 1 0 0 0 1 1 1 0 1 1 9.5 67.86%
Ribeiro et al.,
2017 [17]
1 0.5 1 1 1 1 1 0 0 1 1 1 1 0 10.5 75%
Burke et al., 2017
[18] 1 0 1 1 1 1 0 0 1 1 1 0 1 0 9 64.29%
Fukuoka et al.,
2015 [19]
1 0 1 1 0 1 0 0 0.5 1 1 0 0 1 7.5 53.57%
5
Ho et al., 2016
[20]
1 1 1 1 1 1 1 1 1 1 1 0 1 1 13 92.86%
Kong and Tan,
2012 [21] 1 0.5 1 0 0 0 1 1 0 1 0 0 0 1 6.5 46.43%
Levinson et al.,
2017 [22]
1 0.5 1 1 1 0 0 0.5 0.5 1 1 0 1 0 8.5 60.71%
Wharton et al.,
2014 [23]
1 0 1 1 1 1 1 0 1 1 1 0 1 1 11 78.57%
Six et al., 2010
[24]
1 0 1 1 0 0 0 0 0.5 1 1 1 0 1 7.5 53.57%
Gilson et al.,
2014 [25]
1 0 1 0.5 0 0 0 0 0 0 0 0 0 2.5 17.86%
Holmen et al.,
2014 [26] 1 0 1 1 0 0 0.5 0 0 0 1 0 1 1 6.5 46.43%
Gabrielli et al.,
2017 [27]
1 0.5 1 1 0 1 1 1 1 1 1 0 1 0 10.5 75%
Van Lippevelde
et al., 2016 [28]
1 1 1 1 0 1 0 0 1 0 0 0 0.5 0 6.5 46.43%
Carter et al.,2017
[29]
1 0 1 1 1 1 0.5 0 0.5 1 1 0 1 1 10 71.43%
Carter et al.,
2013 [6] 1
0 1 1 1 1 1 0 1 1 1 0 0 1 1 10 71.43%
Casperson et al.,
2015 [30] 1 0 1 1 0 1 1 0.5 0.5 1 0.5 0 0 1 8.5 60.71%
Goh et al., 2015
[31]
1 0 1 1 1 0 1 1 0.5 1 1 0 1 1 10.5 75%
Kerr et al., 2012
[32]
1 1 1 1 0 1 0 0.5 1 0 1 0 1 1 9.5 67.86%
Mann et al., 2015
[33]
1 1 1 1 1 0 1 0 0.5 1 1 0 1 1 10.5 75%
Pellegrini et al.,
2012 [34]
1 0.5 1 1 0 1 1 0 1 0 1 0 1 1 9.5 67.86%
Recio-Rodriguez
et al., 2016 [35]
1 0 1 1 0 0 0 0 1 1 0 0 1 1 7 50%
Rhyner et al.,
2016 [36]
1 0.5 1 1 1 0 1 0 1 1 1 0 1 1 10.5 75%
Seto et al., 2016
[37]
1 0 1 1 1 0 0 0 0 1 1 0 0 1 7 50%
Torbjornsen et
al., 2014 [26]
1 0 1 1 1 0 0 1 0 1 1 0 0 1 8 57.14%
Six et al., 2010b 1 0 1 1 0 0 0.5 0 1 0 0.5 0 0 1 6 42.86%
Zhu et al., 2010
[38]
0.5 0 1 1 0 0 0 0 1 0 0.5 0 0 1 5 35.71%
Eyles et al., 2014
[39] 1 1 1 1 1 0 1 0 1 0 1 0 0 1 9 64.29%
Probst et al.,
2015 [40]
1 0 1 0 0 0 0 0 1 0 1 0 1 1 6 42.86%
Serrano et al.,
2016 [41]
1 0 1 0.5 1 0 0.5 0 0 1 1 0 0 1 7 50%
Farsjø, et al.,
2017 [42]
1 1 1 1 0 1 1 0.5 0 1 0.5 0 0 0 8 57.14%
Torre Dı´ez, I., et
al., 2017 [43]
1 0 1 1 1 0 1 0 0.5 1 1 0 0 0 7.5 53.57%
Carter, M. C., et
al., 2013 [6] 1 0 1 0 1 1 1 0 1 0 1 0 0 1 8 57.14%
Frøisland et al.,
2012 [44]
1 0 1 1 0 1 1 1 0 1 1 0 1 1 10 71.42%
Nystro¨m, C. D.
et al., 2016 [45]
1 0.5 1 1 0 1 0 0 1 1 1 0 0 1 8.5 60.71%
Rangan, A. M.,
et al., 2016 [46]
1 0 1 1 1 0 1 1 1 1 1 0 0 1 10 71.42%
Svensson, A˚. et
al., 2015 [47]
1 0 1 1 1 1 1 1 1 1 1 0 1 1 12 85.71%
Casperson, S. L.
et al., 2015 [30]
1 0 1 1 0 1 0 0 0.5 1 0.5 1 0.5 1 8.5 60.71%
Mummah, S. et
al., 2017 [48]
1 1 1 1 1 0.5 0 0 1 0.5 1 1 1 0 10 71.43%
Mummah, S. A.
et al., 2016 [49]
1 1 1 1 1 1 0 1 1 1 1 1 1 0 12 85.71%
Hull, P. et al.,
2017 [50]
1 1 1 1 0 1 0.5 0 0 1 1 0 1 0 8.5 60.71%
Svensson et al.,
2016 [51] 1 0 1 0.5 0 0.5 0 0.5 1 1 1 1 1 0 8.5 60.71%
Martin, C. K. et
al., 2016 [52]
1 1 1 1 0 0.5 0.5 0 1 1 0 0 1 1 9 64.28%
Perry, T. L., et
al., 2015 [53]
1 1 1 0.5 1 0.5 0 1 0 0 0 0 1 1 8 57.14%
Zhu, F., et al.,
2010 [54]
1 0.5 1 1 0 0 1 0.5 0 0 0 0 1 1 7 50.00%
Ahmed, M. et al.,
2017 [55]
1 1 1 1 1 1 0 0 0.5 0.5 1 0.5 1 1 10.5 75%
Ali, Z. C. et al.,
2017 [55] 1 0.5 1 1 0 1 1 0.5 1 1 0.5 0.5 1 0.5 10.5 75%
6
Ambrosini, G. L.
et al., 2017 [56]
1 1 1 1 1 1 1 0.5 1 1 0.5 0.5 1 1 12.5 89%
Bardus, M. et al.,
2018 [57] 1 1 1 1 1 1 0 0 0.5 1 0.5 0.5 1 0.5 10 71.4%
Bennett, Gary G.
et al., 2018 [58]
1 0.5 1 1 0 1 0 0 0.5 1 0 0.5 0.5 1 8 57.1%
Brindal, E. et al.,
2018 [59]
1 0.5 1 1 0 1 1 0.5 1 1 0.5 1 1 0.5 11 78.57%
Carter, M. C et
al., 2017 [29]
1 1 0.5 1 1 1 0 0 0.5 1 0.5 1 1 1 10.5 75%
Chen, J. et al.,
2019 [60]
1 0.5 1 1 1 1 1 0.5 1 1 1 1 1 1 13 92.8%
De Cock, N. et
al., 2017 [61] 1 0.5 1 1 1 1 0.5 0 0.5 1 1 1 1 1 11.5 82.14%
Everett, E. et al.,
2018 [62]
1 0.5 1 1 1 1 1 0.5 1 1 1 1 1 0 12 85.71%
Hezarjaribi, N. et
al., 2018 [63]
1 1 1 1 0 0 0.5 1 1 0.5 1 1 1 1 11 78.57%
Ipjian, Michelle
et al., 2017 [64]
1 0.5 1 1 1 1 0 0 0.5 0.5 1 0.5 1 1 10 71.42%
Jimoh, F. et al.,
2018 [65]
1 1 1 1 0 1 0.5 0.5 1 1 0.5 0.5 1 1 11 78.57%
Liu, Y. C. et al.,
2019 [66] 1 0.5 1 1 0 1 1 0.5 1 1 1 1 1 0 11 78.57%
Pagoto, S. et al.,
2018 [67]
1 0.5 1 1 0 1 1 0.5 1 1 1 1 1 0.5 11.5 82.14%
Paulsen, M. M. et
al., 2018 [68]
1 1 1 1 0 1 1 0.5 1 1 0.5 0.5 1 0 10.5 75%
Recio-Rodriguez,
et al. J. I., 2019
[69]
1 0.5 0.5 1 0 1 0.5 1 1 1 0.5 0.5 1 1 10.5 75%
Shaw, R.et al.,
2019 [70]
1 1 0.5 1 1 1 0.5 1 0.5 1 0.5 1 1 0 11 78.57%
3.7.2 Publication Year
In 2010 the earliest study for diet application was proposed. The bar graph of publication years in figure 3 below
showing an increase in research interest in recent years. From 2013 to 2016, there has been an increase in publication
rate by 55.08 %. The highest number of published studied was seen in 2017 with a publication rate of 22.3%. Since
the research study was carried up to March 2019, so 4 research works from 2019, are included in this systematic
literature review. This affirms, the inclusion of up to date relevant studies included in this systematic literature
review.
Figure 3: Systematic literature review of different no. of articles and their publication year
RQ1: What are the general problems of dieticians and users resolved by
the present applications?
To determine the general issues resolved by existing applications, we categorized a few parameters from users and the
dietician’s perspective, as shown in figure 4 below, and surveyed almost 35 identified applications from selected papers
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accordingly. General issues faced by dieticians include credibility and localization of database sources, difficulty in
portion size estimation and application might require too many steps for data recording which can be a burdensome
process. Existing applications were surveyed and issues encountered by dieticians in each application were recorded
as shown in figure 5 below. So, almost 30% of the applications [20][21][24] [28][34] [36] [46] [51] surveyed were able
to resolve the credibility of database sources whereas some applications have no information about database sources
[17][19] [26][30] [32] [72] [37] [48] [73] so their credibility and information about localization is not known. Remaining
applications [15] [18] [22] [27] [6] [31] [43] [35] [42] did not address the issue of credibility of database resources. On
other hand only 10 out of 35 [20] [21] [6] [36] [42] [46] [51] [48] applications surveyed had localized database. Similarly,
many existing applications [15] [17] [18] [19] [20] [22] [26] [27] [28] [6] do not “accommodate estimation of portion size”
feature which is an essential part of any diet tracking application. Whereas, large portion of present applications [15]
[17] [18] [19] [20] [22] [26] [27] [28] [30] [31] [32] [72] [34] [35] [36] [37] [42] [48] [73] [74] required minimum steps for data
entering. On the other hand, general issues faced by users involve frequent app crashes, entering meal information
Figure 4: General Issues of Users and Dietitians Resolved By Present Applications
is cumbersome. Some of the other issues are demotivating information displays, dependence on electrical devices,
require too many steps to record user information, and difficulty in estimating portion size. As shown in figure 6, out
of 35 applications surveyed six applications [42] [43] [46] [48] [73] [74] had no information about application stability.
Remaining applications except ”happy” [17] and ”lose it” [18] were almost able to address frequent app crashes.
Large number of surveyed applications have motivating information displays and require less steps to record user
information [15] [17] [19] [20] [21] [22] [24] [27] [28] [6] [30] [31] [32] [34] [35] [36] [37] [42] [43] [48] [51] [73] [74]. Also,
almost 50% of surveyed applications had no information available about notification or reminder system [20] [24]
[26] [6] [30] [31] [72] [35] [36] [43] [46] [51] [74], whereas remaining applications accommodated notification system
except “lose it” [18]. Furthermore all applications except FoodWiz2 [65] and MyFitness Pal (Log2Lose) [70] required
no connection to electrical device of any sort and almost 50% of applications [19] [21] [24] [26] [6] [30] [31] [46] [51]
failed to address burdensome process of entering meal information. Similarly, the issue of difficulty in portion size
estimation is not addressed by a large number of existing applications. Table 3 and Table 4 presents the general
issues of users and dietitians resolved by present applications in detail. In it ’Not Mentioned’ indicates that the issue
is not stated in the article. ’Resolved’ represents when the study has properly addressed and solved the issue. ’Not
resolved’ states that issue is mentioned but not resolved by the present study.
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Figure 5: General problems faced by dieticians
Table 3: General Issues of Dietitians Resolved By Present Applications
Application Name Year
Credibility of
database sources
Database is not
localized
Involved too many
steps in data
entering
Difficulty in portion
size estimation
Social POD [15] 2016 Not resolved Not resolved Resolved Not mentioned
Happy [17] 2017 Not mentioned Not mentioned Resolved Not mentioned
Lose it [18] 2017 Not resolved Not resolved Resolved Not mentioned
mDPP [19] 2015 Not mentioned Not mentioned Resolved Not mentioned
Metabolic Diet app [20] 2016 Resolved Resolved Resolved Not resolved
DietCam [21] 2012 Resolved Resolved Not resolved Resolved
My Fitness Pal [57] [22]
[55] [60][64] 2017
Not resolved Not resolved Resolved Not resolved
mpFR [24] 2010 Resolved Not resolved Not resolved Resolved
FTA [26] 2014 Not mentioned Not mentioned Resolved Not resolved
TreC-LifeStyle [27] 2017 Not resolved Not Resolved Resolved Not resolved
Snack Track School [28] 2016 Resolved Not resolved Resolved Not resolved
My Meal Mate [6][26] 2013 Not resolved Resolved Not resolved Not resolved
FRapp [30] 2015 Not mentioned Not mentioned Resolved Resolved
iDAT [31] 2015 Not resolved Not resolved Resolved Not resolved
MDFR [32] 2012 Not mentioned Not mentioned Resolved Resolved
WIZE [72] 2015 Not mentioned Not mentioned Resolved Not resolved
ENGAGED [34] 2012 Resolved Not resolved Resolved Not resolved
EVIDENT Mobile app
[35] [69] 2016
Not resolved Not mentioned Resolved Not resolved
GoCARB [36] 2016 Resolved Resolved Resolved Resolved
CalFit chi [37] 2016 Not mentioned Not mentioned Resolved Resolved
APPETITT [42] 2017 Not Resolved Resolved Resolved Not mentioned
DietApp [43] 2017 Not Resolved Not mentioned Not mentioned Not mentioned
e-DIA [46] 2016 Resolved Resolved Not Resolved Not mentioned
Vegethon [48] 2017 Not mentioned Resolved Resolved Resolved
Dietary Intake
Assessment [51] 2016
Resolved Resolved Not Resolved Not Resolved
MRP Support App [73] 2013 Not mentioned Not mentioned Resolved Resolved
Nutricam [74] 2011 Not mentioned Not mentioned Resolved Resolved
Easy Diet [56] 2017 Resolved Not resolved Resolved Not mentioned
Lark [57] 2018 Resolved Resolved Resolved Not mentioned
Sweetch [62] 2018 Not mentioned Resolved Resolved Not mentioned
Speech2Health [63] 2018 Resolved Not Resolved Resolved Resolved
FoodWiz2 [65] 2018 Resolved Not Resolved Resolved Resolved
MyFood App [68] 2018 Not Resolved Not Resolved Resolved Resolved
MyFitness Pal
(Log2Lose) [70] 2019 Not Resolved Not Resolved Resolved Not Resolved
Table 4: General Issues of Users Resolved By Present Applications
Application
Name Year
App
frequently
crashed
Demotivated
due to
information
displayed
Frequent
notifications
that caused
burden to
user
Many
information and
steps required
The user felt
the burden
to key in
foods for
every meal
Required to
be connected
to other
electrical
devices
Difficulty in
portion size
estimation
Social POD [15] 2016 Resolved Resolved Resolved Resolved Resolved Resolved
Not
mentioned
Happy [17] 2017 Not resolved Resolved Resolved Resolved Resolved Resolved
Not
mentioned
Lose it [18] 2017 Not resolved Not resolved Not resolved Resolved Resolved Resolved
Not
mentioned
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mDPP [19] 2015 Resolved Resolved Resolved Resolved Not resolved Resolved
Not
mentioned
Metabolic diet
app [20] 2016 Resolved Resolved
Not
mentioned Resolved Resolved Resolved Not resolved
DietCam [21] 2012 Resolved Resolved Resolved Not resolved Not resolved Resolved Resolved
My Fitness Pal
[22] [55] [60]
[64]
2017 Resolved Resolved Resolved Resolved Resolved Resolved Not resolved
mpFR [24] 2010 Resolved Resolved
Not
mentioned
Not resolved Not resolved Resolved Resolved
FTA [26] 2014 Resolved Not resolved
Not
mentioned
Resolved Not resolved Resolved Not resolved
TreC-LifeStyle
[27] 2017
Resolved Resolved Resolved Resolved Resolved Resolved Not resolved
Snack Track
School [28] 2016
Resolved Resolved Resolved Resolved Resolved Resolved Not resolved
My Meal Mate
[6] [26] 2013
Resolved Resolved
Not
mentioned
Not resolved Not resolved Resolved Not resolved
FRapp [30] 2015 Resolved Resolved
Not
mentioned
Not resolved Not resolved Resolved Resolved
iDAT [31] 2015 Resolved Resolved
Not
mentioned
Resolved Not resolved Resolved Not resolved
MDFR [32] 2012 Resolved Resolved Not resolved Resolved Resolved Resolved Resolved
WIZE [72] 2015 Resolved Not resolved
Not
mentioned
Resolved Resolved Resolved Not resolved
ENGAGED [34] 2012 Resolved Resolved Resolved Resolved Resolved Resolved Not resolved
EVIDENT
Mobile app [35]
[69]
2016 Resolved Resolved
Not
mentioned Resolved Resolved Resolved Not resolved
GoCARB [36] 2016 Resolved Resolved
Not
mentioned
Resolved Resolved Resolved Resolved
Calfit Chi [37] 2016 Resolved Resolved Resolved Not resolved Resolved Resolved Not resolved
APPETITT
[42] 2017
Not
mentioned
Resolved Resolved Resolved Resolved Resolved
Not
mentioned
DietApp [43] 2017
Not
mentioned Resolved
Not
mentioned Not mentioned Resolved Resolved
Not
mentioned
e-DIA [46] 2016
Not
mentioned
Not
mentioned
Not
mentioned
Not Resolved
Not
mentioned
Resolved
Not
Resolved
Vegethon [48] 2017
Not
mentioned
Resolved Resolved Resolved Resolved Resolved Resolved
Dietary Intake
Assesment [51] 2016
Resolved Resolved
Not
mentioned
Not resolved Not resolved Resolved Not resolved
MRP Support
App [73] 2013
Not
mentioned
Resolved Resolved Resolved Resolved Resolved Resolved
Nutricam [74] 2011
Not
mentioned
Resolved Not
mentioned
Resolved Resolved Resolved Resolved
Easy Diet [56] 2017 Resolved Resolved Resolved Resolved Resolved Resolved
Not
mentioned
Lark [57] 2018 Resolved Resolved Resolved Resolved
Not
Resolved
Resolved
Not
mentioned
Sweetch [62] 2018 Resolved Resolved Resolved Resolved
Not
Resolved
Resolved
Not
mentioned
Speech2Health
[63] 2018
Resolved
Not
Mentioned
Not
Mentioned
Resolved Resolved Resolved Resolved
FoodWiz2 [65] 2018 Resolved Resolved Resolved Resolved
Not
Resolved
Not
Resolved
Resolved
Habit App [67] 2018 Resolved Resolved Resolved Resolved
Not
Resolved
Resolved
Not
Resolved
MyFood App
[68] 2018
Resolved Resolved Resolved Resolved Resolved Resolved Resolved
My Fitness Pal
(Log2Lose) [70] 2019
Resolved Resolved Resolved Resolved Resolved
Not
Resolved
Not
Resolved
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Figure 6: General Problems faced by users
RQ2: What are backend application issues resolved by the current ap-
plications?
Backend application issues generally involve no offline access to critical features, absence of usage reports, privacy
or data confidentiality concerns, and frequent application crashes, as shown in figure 7. These backend issues should
be resolved to enhance the usability of any diet-related application.
Figure 7: Backend application issues
Reduced dependence on the Internet will improve usability and improve app responsiveness and data processing as
the user is not restricted from recording their data offline. Thus far, only 3 out of 35 surveyed applications allow offline
accessibility/usability [22] [42] [70], whereas other applications require internet connectivity for data transmission
to their respected servers. Moreover, apps like Diet Cam rely on the client-server configuration to connect mobile
phones and databases [21]. Similarly, technical bugs and frequent app crashes result in unstable applications. Also,
cumbersome user interfaces often affect application usage. Mant applications surveyed suffer from the aforementioned
technical glitches and slow processing speed due to internet connectivity dependence. Therefore offline accessibility
can help address all these concerns. Another important backend application issue that should be addressed is the
lack of data confidentiality and privacy. Only 22% of surveyed applications were able to deal with data privacy and
confidentiality, while most of the studies do not mention this issue. Moreover, some existing applications such as
Social POD [15], Happy [17], ’mDPP’ [19], My Meal Mate [6] report user engagement or adherence to the app over
time. Figure 8 below describes in current applications what percentage of each issue resolved by present applications.
Table 5 represents the free text approach for a detailed indication of back end application issues resolved by present
applications. Each of the mentioned detail was agreed by the professional and dietician. In those cases where conflict
occurs, 2nd dietician opinion is used to resolve that conflict.
Table 5: Backend Application Issues of Users Resolved By Present Applications
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Application Name Year
Offline
accessibility
Stability of application Data Confidentiality Usage Reports
Social POD [15] 2016 No Resolved Not mentioned
User engagement
declined over time
Happy [17] 2017 No
Not Resolved(Bugs and
technical issues)
Not mentioned
Engagement with the
app was low
Lose it [18] 2017 No
Not Resolved (App
crash and bugs)
Not mentioned Not mentioned
mDPP [19] 2015 No
Not Resolved (App
glitches)
Not mentioned
Adherence to mobile
app activity diary
declined overtime
Metabolic Diet app [20] 2016 No Resolved Not mentioned Not mentioned
Diet Cam [21] 2012 No Resolved Not mentioned Not mentioned
My Fitness Pal [22] [55]
[60] [64] 2017
Yes Resolved Not mentioned Not mentioned
mpFR [24] 2010 No Resolved Not mentioned Not mentioned
FTA [26] 2014 No
Not Resolved (Technical
difficulties and
cumbersome user
interfaces)
Resolved (Secure server) Not mentioned
TreC-LifeStyle [27] 2017 No Resolved
Resolved (To ensure
confidentiality of the
data acquired, the
TreC-LifeStyle platform
saves data in the local
database of the user
mobile phone device, in
an anonymized format.)
Usability is very good
with high adherence
Snack Track School app
[28] 2016
No Resolved Not mentioned
Usability is good while
feedback on Weekly
report is used to
measure user
engagement over time
My Meal Mate [6] 2013 No
Not Resolved
(Frequently encountered
bugs that caused the
app to close)
Not mentioned
Adherence to apps
declined over 6 month
FRapp [30] 2015 No Resolved Not mentioned Not mentioned
iDAT [31] 2015 No Resolved
Resolved (Personal
information & data
were kept confidential)
Usability is good and
app usage is tracked
continuously
MDFR [32] 2012 No Resolved Not mentioned Not mentioned
WIZE [72] 2015 No
Not Resolved (User
interface and design
issues)
Not mentioned Not mentioned
ENGAGED [34] 2012 No Resolved
Resolved (Data
downloaded to a secure
server)
Usability is good.
Number of days users
are reporting dietary
intake are used to
access usage report
EVIDENT Mobile
phone app [35] [69] 2016
No Resolved Not mentioned
Adherence was assessed
by the number of days
of records
GoCARB [36] 2016 No
Not Resolved (Facing
processing delays and
the dependence on the
Internet connection)
Resolved (Images are
transmitted to a
dedicated secure server)
Not mentioned
CalFit Chi [37] 2016 No Resolved
Resolved (Data are
encrypted and stored
locally in the memory
on the phone)
Not mentioned
APPETITT [42] 2017 Yes Resolved Not mentioned Not mentioned
DietApp [43] 2017 No Resolved Not mentioned Not mentioned
e-DIA [46] 2016 No Resolved Not mentioned Not mentioned
Vegethon [48] 2017 No Resolved Not mentioned Not mentioned
Dietary Intake
Assessment [51] 2016
No Resolved Not mentioned
All data registered by
the participant when
creating an account,
recording foods, or
answering questions in
the mobile phone app
could be viewed by the
researcher.
MRP Support App [73] 2013 No Resolved Not mentioned Not mentioned
Nutricam [74] 2011 No Resolved Not mentioned Not mentioned
Easy Diet [56] 2017 No Not Resolved Not mentioned
User engagement is high
because of continuous
Feedback
Lark [57] 2018 No Resolved Secure Server
Continuous Feedback on
behavior out comes
using Artificial
Intelligence helps to
engage users
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Sweetch [62] 2018 No Resolved Not Mentioned
Personalized
Notifications Based On
Actual Habit engages
users on a high scale
Speech2Health [63] 2018 No Not Resolved Not Mentioned Not Mentioned
FoodWiz2 [65] 2018 No Resolved Not Mentioned
Usability is high
because of personalized
feedback text messages
for motivation and help
Habit App [67] 2018 No Resolved Not Mentioned
Adherence to the app
was high as it helps
users to lose weight by
resolving the problems
MyFood App [68] 2018 No Resolved
Resolved (Encrypted
Data Transfer)
Adherence to the app
was high and majority
of users are able to
learn new information
My Fitness Pal
(Log2Lose) [70] 2019
Yes Resolved Not mentioned
Usability is high as apps
offers financial
incentives for logging
foods and achieving
goals
RQ3: To what extent do the present applications fulfill user interface
requirements?
Generally, user interface requirements encompass application design, user-friendliness, tutorial page, and two user
dashboards, as mentioned in figure 9. As application design is one of the main user interface requirements, so it
should be simple, have nice and appropriate icons with clear font size, and have color to increase usability. Current
applications were surveyed to check up to what extent the present applications fulfill user interface requirements.
Their results were recoded, as summarized in figure 10. Out of 35 surveyed applications, 25 applications design meet
the criteria mentioned above. The remaining applications [15] [19] [22] [28] [35] [37] [51] does not mentioned their
design details.
Apart from application design, another feature that enhances usability is the presence of a tutorial page. For
dietary-related applications, tutorial pages are preferred to show the metric measurements of foods serving size
for user’s understanding on the introduction page. Unfortunately, most of the apps fail to provide this kind of
information, and only 8% of surveyed applications [20] [48] [73] were able to provide the required details for a
tutorial page.
Another essential factor for dietary-related applications is the presence of two user dashboards. A simplified
or ‘easy to use’ version for patients and the more detailed version for dietician or researcher, but most surveyed
applications do not incorporate this feature except for Dietary Intake Assessment [[51].
Finally, user-friendliness is the most important requirement of users. Applications shall have fewer data entry
steps, a simple user interface, and interactive design. Alternatively, Bugs, glitches, the cumbersome user interface
of apps can influence the usability of apps. Almost 68% of the surveyed applications [17] [18] [20] [21] [24] [27] [6]
[31] [34] [35] [36] [42] [43] [46] [48] [51] [73] [74] were user friendly and had higher rate of user engagement. Table 6
represents in detail user interface requirement of users implemented by present applications using free text approach.
Figure 9: User Interface Requirements from Users
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Figure 8: Backend Application Issues Resolved By Present Applications
Table 6: User Interface Requirement of Users Resolved By Present Applications
Application Name Year Design of the app
Include tutorial
page
Include two user
dashboards
User friendly
Social POD [15] 2016 Not mentioned Not mentioned Not mentioned Not mentioned
Happy [17] 2017
Simple, font size is
medium
Not mentioned Not mentioned Easy to use app
Lose it [18] 2017
Font size is okay, clear
images and relevant icon
Not mentioned Not mentioned Less step to key in data
mDPP [19] 2015 Not mentioned Not mentioned Not mentioned App glitches,
Metabolic Diet app [20] 2016
Simple, relevant icon,
nice color, clear font
Specify preferred
IEM diet app,
option for users to
enter weight
Personalized
dashboard
according to
preferred IEM diet
User friendly interface,
the use of lay language
and distinctive icons
Diet Cam [21] 2012 Simple design, Not mentioned
Calorie, camera,
calendar and album
tab
Easy to operate with
few tabs
My Fitness Pal [22] [55]
[60] [64]
2017
Simple and Interactive
Design
Yes
Mobile and Web
Platform
Easy To Use App
mpFR [24] 2010 Very simple design Not mentioned Not mentioned Less steps
FTA [26] 2014
Simple design, large
icon
Not mentioned
Food habit
registration system
Cumbersome user
interfaces
TreC-LifeStyle [27] 2017
Simple, icons and clear
font
Not mentioned
Web and mobile
platform
Easy to use
Snack Track School app
[28]
2016 Not mentioned Not mentioned Not mentioned Not mentioned
My Meal mate [6] [26] 2013
Simple, less icon, large
font
Not mentioned
Mobile and Web
Platform
Encountered bug but
easy to use
FRapp [30] 2015
Very simple, not
attractive, large font,
less icon & images
Not mentioned Mobile app Not mentioned
iDAT [31] 2015
Simple design, nice icon,
font and image clear
Not mentioned Mobile App
Easy to use and
interactive
MDFR [32] 2012 Simple interface Not mentioned Mobile app Not mentioned
WIZE [72] 2015
Simple and basic, large
icon
Not mentioned Mobile app Cumbersome to use
ENGAGED [34] 2012
Simple interface, less
attractive, clear font
Not mentioned
Mobile app and
coaching application
Simple interface
EVIDENT Mobile
phone apps [35] [69]
2016 Not mentioned Not mentioned Mobile app
Easy to use interface
for logging food
GoCARB [36] 2016
Simple, big icons, small
font
Not mentioned Mobile app
Graphical user
interface, Easy to use
CalFit Chi [37] 2016 Not mentioned Not mentioned Mobile app Not mentioned
APPETITT [42] 2017
Have a simple user
interface without menu
function, distinctive
color contrasts and
large letters, consistent
touch functions and
large touch surfaces.
No Not mentioned Yes
DietApp [43]
The application
comprises 4 modules.
Simple design
No Not mentioned
Yes. 84% of users were
of the opinion that the
app was easy to use
e-DIA [46] 2016 Simple & clean No No Yes
Vegethon [48]
Uses icon, graphic,
simple and colorful
design
Yes Not mentioned
High rate of
engagement and the
app was found to be
easy and enjoyable to
use
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Dietary Intake
Assessment [51]
2016 Not mentioned Not mentioned
Mobile and Web
Platform
Users found the app
was easy to use and
that it was fun and
interesting to record
dietary intake, use the
methods, and see the
results, but there were
also views that the
recording of dietary
intake was burdensome
and that one could get
tired of it after a while.
MRP Support App [73] 2013
Simple interface, more
icon & less word.
Yes Not mentioned Yes
Nutricam [74] 2011 Simple interface No No Yes
Easy Diet [56] 2017
Simple and interactive
interface
Not mentioned Mobile app Easy to use app
Lark [57] 2018 Simple Interface Yes Mobile App Easy To Use App
Sweetch [62] 2018
Simple And Interactive
Interface
Not Mentioned No
83 percent are of
opinion that app was
easy to use
Speech2Health [63] 2018
Simple And Interactive
Interface
Not Mentioned No
High rate of user
friendliness as user
adds meal using speech
to text conversation
FoodWiz2 [65] 2018 Simple Interface Not Mentioned
Mobile and web
platform
Easy to use as users
are able to add meal
using barcode scanning
Habit App [67] 2018
Simple and interactive
interface
Yes
Mobile and Web
Platform
The high rate of
engagement as it
introduced the
problem-solving
process for weight loss
MyFood App [68] 2018
Simple and interactive
interface
Not Mentioned
Mobile and Web
Platform
Ninety percent of
participant reported
that the app was easy
to use.
Log2Lose [70] 2019
Simple and interactive
design
Yes
Mobile and Web
Platform
High Rate of
engagement as it offers
financial incentives for
logging food
Figure 10: User interface requirements of users
Similarly, user interface requirements for dieticians include application design, items to include in the user profile,
notification alerts to the user, and user-friendliness as described in figure 11 below. Application design is equally
important requirement from dietician’s perspective as well and 27% of applications[36] [17] [18] [20] [24] [26] [27] [30]
[31] [72] [43] [48] [42] were attractive according to dieticians requirements.
Moreover, items included in the user profile should also be taken into consideration. Besides basic information,
the application should allow users to set goals in terms of desired body weight and diet. Only 51% of surveyed
applications [15] [18] [23] [27] [29] [32] [73] [35] include goal setting feature, while others don’t even have personalized
profiles.
Another Important aspect of dietary related applications include notification alert to users, this feature also
enhances usability of an application. Therefore, 59% of total surveyed applications [16] [18] [19] [20] [23] [28] [6] [32]
[33] [35] [43] [38] [47] [49] [52] [74] provide alerts to their users.
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User-friendliness from the dietician’s perspective is slightly different than of users. Applications are considered
user friendly when it has a complete dataset, require less step for data entry, provide meaningful information, and
has a user-friendly interface. According to our survey, 80% of total applications were user friendly, according to
the dietician’s requirement. Furthermore, figure 11 below provides the summary of user interface requirement issues
percentages resolved by present applications. In Table 7 we have summarized in detail user interface requirement
from dieticians determined by current applications.
Figure 11: User Interface Requirement from Dieticians
Table 7: User Interface Requirement from Dieticians Resolved By Present Applica-
tions
Application Name Year
Design of app in terms
of simplicity, clear and
colorful
Items to include in the
user profile
Notification to give
alert to user
Things to be considered
as user friendly
Social POD [16] 2016 Not mentioned User Goals
Message send to user
who did not enter
data for previous 48H
Saving a meal as a
template to be loaded
the next time when an
identical meal is
consumed; User could
take a picture of their
meal as a memory aid if
the consumed foods
could not be entered
until later
Happy [18] 2017
Simple, soft color and
clear images
Not mentioned
Tailored messages sent
to user everyday
It is easy to use and
learn to operate.
Messages sent easy to
understand, and
meaningful information
Lose it [19] 2017
Clear images, simple
design, easy to use
Dietary goals,
FB messages
generated (software)
Easy to use and less
step for data entry
mDPP [20] 2015 Not mentioned Not mentioned
Automated text
message was generated
as reminder
App glitches reflect
adherence
Metabolic Diet app [21] 2016
Simple design with soft
color and clear
icon/words
Body weight, preferred
IEM apps
Not mentioned
User friendly interface,
the use of lay language
and distinctive icons
Diet cam [22] 2012 Simple, not attractive Not mentioned No
Easy to operate with
few tabs
My Fitness Pal [23] [56]
[61] [65] 2017
Not mentioned
Allow user to set weight
and nutrition goals
Feedback on the
number of calories and
nutrient needed to
reach goal
User friendly interface
mpFR [25] 2010
Very Simple design
(Interaction design)
Not mentioned No Easy to use
FTA [27] 2014
Clear images, nice color,
simple design
Management of personal
goals
No Cumbersome user
interface
TreC-LifeStyle [28] 2017
Simple with soft colors,
clear icon and words
Configuration of the
app based on children’s
age and weight
Feedback and Virtual
coaching function High adherence of usage
Snack Track School app
[29] 2016
Not mentioned Goal Setting No Not mentioned
My Meal Mate [6] [27] 2013
Design and color not
attractive
Goal setting
Feedback via weekly
message
Easy to use
FRapp [31] 2015
Simple design, relevant
color, clear icon
Not mentioned No
Camera function with
easy interface
iDAT [32] 2015
Color too soft, icon and
words are clear
Weight loss goal Reminder Easy to use, interactive
MDFR [33] 2012
Very simple, less
function
Not mentioned Text message as
reminder
Easy to use
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WIZE [73] 2015
Simple and basic,
colorful Goal setting( dietary)
No
Personalized dashboard
to individual not exist,
prompt and reminders,
to add pictures and
colors. User interface
and design issues
ENGAGED [35] 2012
Black background not
suitable, simple
interface
Calorie goals
Real time feedback
and coaching
Simple interface
EVIDENT Mobile
phone apps [36] [70] 2016
Not mentioned Not mentioned No to use interface
GoCARB [37] 2016
Basic color and simple
design
Not mentioned No Useful and easy to use
CalFit Chi [38] 2016 Not mentioned Not mentioned
Reminder text
messages
-
APPETITT [43] 2017
A stable user interface
without menu function,
distinctive color
contrasts and large
letters, consistent touch
functions and large
touch surfaces
No feature for
personalized profile
APPETITT had a
function that notified
the user with a short
signal at mealtime
Minimal entering of
data, everything is on
the same screen. Very
simple and user friendly
DietApp [44]
Simple and clear design.
43% users found it
attractive.
Stores name, password,
email, weight, height,
gender and any illnesses
that the user may suffer
from.
No
Covers the most
common foods; simple
home page that can
access all feature just
from there; ease of
installation and use can
be used by all type of
public (experts and
non-expert)
e-DIA [47] 2016 Simple & clean Not mentioned
a text message
reminder sent to
participant to record
food intake on a
dedicated days in a
week
Has a complete dataset
for varieties of food.
They also can put
custom food
Vegethon [49]
Uses icon, graphic,
simple and colorful
design
Not mentioned
Push notifications:
notifications to
prompt
self-monitoring of
vegetable consumption
Provide tutorial; simple
graphic and attractive
design; targeted apps
(focus on veggie intake
only)
Dietary Intake
Assessment [52] 2016
Not clearly mention
Name, date of birth,
gender, weight, height,
email address, and
phone number.
Push notification
reminders to record
meals at a chosen time
interval
Complete dataset with
varieties of foods;
connected to the mobile
phone camera and the
user could take a
picture of their meal as
a memory aid if the
consumed foods could
not be entered until
later; save a meal as a
template to be loaded
the next time the same
meal was consumed
MRP Support App [74] 2013
Simple, more icon clean
but less attractive
No personalized user
profile
Push notifications to
remind user to record
meal in 3 mealtimes
Clean UI, simple icon,
not many step require
to log meal and weight
Nutricam [75] 2011 Simple and clear
No personalized user
profile
No
Few step to record food.
Very simple app
Easy Diet [57] 2017
Clear image, simple
design, easy to use
Not mentioned
Disabled For this
study
Easy to use and less
step for data entry.
Automatically detects
food and beverages
Lark [58] 2018 Simple And Clear Goals Settings
Sends notification to
user to review activity
throughout the day
Interactive
Conversations
Sweetch [63] 2018
Simple and clear
according to majority of
users
Goal Settings
Push notifications
based on habits
Well Integrated,
Consistence, Easy To
Learn And Use
Speech2Health [64] 2018 Simple and clear Not Mentioned
Feedback on calories
and nutrients to reach
goal
Record Food without
manual logging by using
speech to text
conversation
FoodWiz2 [66] 2018 Simple and clear Goal Settings
Personalized Feedback
text messages for
motivation and help
Allow users to record
home prepared recipes
and food products
through barcode
scanning
Habit App [68] 2018 Simple and clear User profile, Goal Settings
Notifications on
problem solving process
and Automatic Problem
solving process
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MyFood App [69] 2018
Interactive design and
clear icons with soft
colors
User profile Not Mentioned
Allow users to add food
and determine its
nutrient content by
taking picture
Log2Lose [71] 2019 Not Mentioned
Allow user to set weight
and nutrition goals
User Receives
Messages about
financial incentives
every week
User Friendly Interface
RQ4: What dietary component functionalities have been implemented
by the present applications?
Dietary component functionality mostly includes evaluation of diet quality, items included in diet record, history
tracking and storage of those records validity of database, methods to estimate portion size, nutrient components
to be added, and finally, the inclusion of the database Figure 12. Figure 13 below illustrates the summary of the
results gathered from surveyed applications. A dietary app with functional evaluation of diet quality should show the
balance of macronutrients and have reference values to be interpreted. Therefore 33 out 0f 35 surveyed applications
have a proper assessment of diet quality. The other two apps did not discuss diet quality [38].
Figure 12: Dietary Component Functionality Required By Dieticians
Moreover, history tracking and storage of diet records are also considered essential factors as they influence
usability by letting users review their previous diet records. As per our survey total of 23 applications facilitate users
with their last entries. Items included in present applications should also be considered an essential feature as some
applications only include beverages, whereas others give users an option to customize the food option accordingly.
Another important feature which most of applications [16] [18] [19] [20] [23] [27] [28] [31] [25] [73] [36] [38] (only
14 out of 35 applications) failed to include is inclusion of reliable and comprehensive food database. Apart from
inclusion of database validity of database also matters and unfortunately only 28% of applications [21] [22] [25] [29]
[6] [35] [37] [47] have validated database.
Moreover applications should also display nutrient components as some applications only include calories per
meal whereas other applications like ‘Lose it’ [19] display balanced macronutrients. Another important functionality
provided by present applications [19] [22] [23] [25] [28] [29] [6] [31] [25] [37] [38] [44] [47] [49] [52] [75] include estimation
of portion size, few applications [25] [31] [25] [37] use camera to estimate volume whereas other rely standard house
hold measurements [19] [22] [23] [28] [29] [6] [38] [44] [47] [49] [52] [75]. Table 8 represents in detail, dietary components
which are implemented by present applications using free text approach.
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Figure 13: Dietary Component functionality required by dieticians
Table 8: Dietary Component Functionality of Dietitians Implemented By Present
Applications
Application
Name Year
Evaluation of
diet quality
History
tracking and
storage of
diet records
Inclusion of
comprehen-
sive
database
Items
included in
diet record
Methods to
display
nutrient
components
Methods to
estimate
portion size
Nutrient
component
to be
included
Validity of
database
Social POD
[16] 2016
To track diet
and reach
target
goal(calorie
consumed)
Able to
review
history
No
Not
mentioned
Calories per
meal
Not
mentioned
Calories only Not validated
Happy [18] 2017
The intake of
fruit and
vegetables
Trends
history
No Fruit and
vegetables
Not
mentioned
Not
mentioned
Not
mentioned
No
Not
mentioned
Lose it [19] 2017
Achieve
dietary goals,
calories, fat,
sugar( calorie
allowance
and balances)
Select date to
view history
Not
mentioned
Not
mentioned
Balance
macronutri-
ent
Manual
estimation
with
household
measurement
Calories, fat
and sugar
Not
mentioned
mDPP [20] 2015
The intake of
calories,SF,
sugar(
dietary goals)
Calorie diary No
Not
mentioned
Diary
pattern
Not
mentioned
Calories,
saturated
fat, sugar
Not
mentioned
Metabolic
Diet app
[21]
2016
Specific
nutrient goals
for daily
goals
Daily food
diary and
review food
log
GMDI
Metabolic
Pro database
with 100,000
food
Not
mentioned
A pie chart
Not
mentioned
Nutrient
information
is based on
Metabolic
Pro (Energy,
CHO, fat,
protein,
amino acid)
USDA food
database
Diet cam
[22] 2012
Calorie
intake
Calendar
menu view
history by
date
Global
database
and small
personal
database
Not
mentioned
Food images
with calorie
Volume
estimation
from the
integrated
camera
Calories
USDA food
database
My Fitness
Pal [23] [56]
[61] [65]
2017
Breakdown of
daily calories
and nutrient
based on goal
Select date to
review
history
Not
mentioned
Not
mentioned
Breakdown
of daily
calories and
nutrient
Household
measurement
Calories and
nutrients
Not
mentioned
mpFR [25] 2010
Nutrient
content of
food
consumed
Not
mentioned
Food and
nutrient
database
Not
mentioned
Labeled
image and
nutrient
analysis
Integrated
camera
Nutrients FNDDS
FTA [27] 2014
Personal
goals
Not
mentioned
No
Not
mentioned
Food diary
Not
mentioned
Not
mentioned
Not
mentioned
TreC-
LifeStyle
[28]
2017
Color bars to
achieve
balance
nutrients and
meal
Select date to
view history
record
No
Not
mentioned
Progress bar
of meals and
nutrient
balance
Grams
Calories,
carbs,
protein, fat
No
Snack Track
School app
[29]
2016
Points for
nutritional
value of snack
Monitor in
weekly report
A large
snack
database
Snack
Nutrition
value of
snack
Common
standard
measure
Calories
Based on
International
Trade Name
Database
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My Meal
Mate [6]
[27]
2013
Remaining
calories
(Daily
summary)
Select date to
view history
record
UK-specific
branded
food
database
Not
mentioned
Breakdown
of calories
per meal in
table
Common
standard
measure
Calorie
Database
provided by
Weight Loss
resources, a
commercial
company
FRapp [31] 2015
Food record
with image
Tab to review
history
record
No
Not
mentioned
Breakdown
of daily meal
with images
Integrated
camera
No No
iDAT [32] 2015
Balanced
calorie to
consumed
Tab to review
history
record
A database
with locally
available
food
Not
mentioned
Breakdown
of calories
per meal,
calories
consumed
progress bar
Not
mentioned
Calories
Not
mentioned
mpFR [25] 2012
Food record
with dietary
feedback
Not
mentioned No
Not
mentioned
Food images
before and
after eating
Camera No No
WIZE [73] 2015
Goals tracker
weekly review
Goal week
review No
Not
mentioned
Weekly
review goals
in list
No
Not
mentioned No
ENGAGED
[35] 2012
Showing
remaining
calories and
fat
Not
mentioned
Calorie king
database
Not
mentioned
Goal
thermometer
display
calorie and
fat
consumed
Not
mentioned
Calories and
fat
Comprehen-
sive
nutritional
source
containing
over 50, 000
food entries
EVIDENT
Mobile
phone apps
[36] [70]
2016
Personalized
recommenda-
tion
Not
mentioned
Not
mentioned
Not
mentioned
Not
mentioned
Not
mentioned
Carb,
protein, fats,
fiber
Not
mentioned
GoCARB
[37] 2016
Images and
CHO
estimation
Select by
date
USDA
nutrient
database
Not
mentioned
Food type,
volume and
cho
estimation
in table
Integrated
camera,
recognition,
volume
estimation
CHO USDA
CalFit Chi
[38] 2016
Not
mentioned
Not
mentioned
Not
mentioned
Not
mentioned
Not
mentioned
Video
camera,
record
contents of
meal, coded
the portion
size by
dietitian
Not
mentioned
Not
mentioned
APPETITT
[43] 2017
Only a simple
graphic chart
displaying
whether they
eat and drink
enough
No function
to see what
food and
drink
reported
earlier.
No food
database
incorporated
Not
mentioned
Simple
graphic
chart is
displayed
that
gradually fill
when they
key in food
and drinks.
With 4
meals and 20
units of
liquid
inserted in a
day, the
chart will
full.
No portion
size info.
User only tell
whether they
eat or not.
No
macro/micronutrient
included.
Only water
and simple
meal
No food
database
incorporated
DietApp
[44] 2017
indicates the
total energy
balance and
warns user if
the it’s
extremely
positive or
negative
Not stated
Not
mentioned
Only calories
is shown
Previous
day’s food
diary not
mentioned.
App shows
calories of
food,
whether
harmful or
beneficial;
how much
calories burn
User can
choose
portion size
of food eaten
but not
explain
clearly
Calories
shown based
on RDI
Not
mentioned
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e-DIA [47] 2016
Only gram of
food
displayed.
Other
nutrients
only visible
from
researcher
view
Food record
stored in
phone for 24h
only for
research
purpose.
Data will
store to cloud
for research
Using
Australian
food
composition
database
Only food
item with
gram
Simple table
Researcher
provide food
scale, or user
estimate
portion sizes
using metric
cups and
spoons with
manual
booklet
before
entering
gram of food
Gram only
Database
used was
AUSNUT
2007.
Vegethon
[49] 2017
Only focus on
veggie intake
Store veggie
intake record
Not clearly
mention
what
database
used
Only servings
sizes of
veggies S
how plate
graphic icon
of veggies
serving sizes
User estimate
using ‘1
serving’
standard of
veggies
Not
mentioned
Not
mentioned
Dietary
Intake
Assessment
[52]
2016
User could
see details of
TEE; EI;
gram of food;
dietary fiber,
calcium, iron,
vitamin C,
vitamin D,
and folic acid
acc. to RDI.
But not
mention how
it display
Not mention
how many
days app can
display
intake. But
Energy and
nutrient
content in the
records could
be viewed per
food, meal,
or day. And
data go to
server.
Swedish
national
food
database
version
2010-05-05 is
used
Estimated
TEE; EI;
gram of food;
dietary fiber,
calcium, iron,
vitamin C,
vitamin D,
and folic acid
acc. to RDI
Not
mentioned
Estimated
with
well-suited
units (eg,
gram,
deciliter,
tablespoon,
teaspoon,
and piece).
Estimated
TEE; EI;
dietary fiber,
calcium,
iron, vitamin
C, vitamin
D, and folic
acid
Validated
database
MRP
Support
App [74]
2016
Only show
what type of
meal taken in
a day. No
evaluation of
the nutrient
User can
view previous
taken meal
and feedback
from
researcher by
clicking date
on calendar
No database
No nutrient
and calories
shown. Only
type of meal
taken
No nutrient
and calories
shown.
Meals shown
in 5 simple
categories
(meal re-
placements,
balanced
meals, other
meals,
allowed
snacks and
other
snacks)
No portion
size
estimation
No nutrient
and calories
shown.
No database
Nutricam
[75] 2011
Evaluation
made by
dietitian and
it’s not send
back to user
No history.
Data directly
send to
dietitian for
analysis
No
No diet
record
No
Take
photograph
and voice
recording
explaining
the food
and/or drink
items for
consumption.
Not
mentioned
No database
Easy Diet
[57] 2017
Calorie and
Macro and
Micro
Nutrients
intake
Type of Meal
and Meals
Information
AusBrands
2015) and
AusFoods
2015
Meal Type
and nutrient
Information
Calories ,
Micro and
Macro
nutrient
Information
of each
category of
meal
Common
standard
measure
Calories,
Macro and
Micro
Nutrient
Components
Validated
database
Lark [58] 2018
Calories
intake,
Energy
Expenditure
and messages
of health
consequences
of foods
Goals
Achievement,
Meals
Calories and
nutrient
Information
USDA
database
and
traditional
recipes
Meal Type,
Calories
Information,
of Food
Review Out
Come
Messages
Break down
of calories
and nutrient
information
per meal
Not
mentioned
Calories,
Micro and
Macro
Nutrient
components
Validated
Sweetch
[63] 2018
Meal Calories
and Nutrients
Tracking
Charts
Review
Summarized
History,
Meals,
calories,
Nutrient
information ,
weight
changes
Not
Mentioned
Meal Type,
Calories and
Nutrient
Information
Not
Mentioned
Not
mentioned
Calories
Not
Mentioned
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Speech2Health
[64]
2018
Break down
of daily
calories and
charts for
nutrients
based on goal
Select date to
review
USDA
database
Not
Mentioned
Break down
of daily
calories and
nutrient
components
Text
Processing to
MAP Food
information
on to dietary
composition
Calories and
nutrients
Validated
Database
FoodWiz2
[66] 2018
Track calories
intake
according to
set targets
Not
Mentioned
For User side
but dietician
are able to
view all
meals added
from app
through web
portal
UK
McCance
and Wid-
dowson’s
database
Calories and
Weight
Information
Not
Mentioned
Scale linked
using
Bluetooth to
estimate
portion size
Calories
Validated
Database
Habit App
[68] 2018
Tracking
calories
intake and
steps to
achieve
weight loss
goal
Able To
Review
Previous
history
Not
Mentioned Calories
Calories
taken
relative to
Calories goal
Not
mentioned Calories
Not
Mentioned
MyFood
App [69] 2018
Estimation of
Energy,
protein and
liquid
consumption
Able to
Review
previous
history of
Energy,
protein and
liquid
consumption
Not
Mentioned
Energy,
protein,
liquid
consumption,
meal type
and portion
size
Energy,
protein and
liquid
consumption
of each meal
type
Integrated
mobile
camera for
portion
estimation
Calories,
protein and
liquid
consumption
Not
Mentioned
Log2Lose
[71] 2019
Breakdown of
daily calories
and nutrient
based on goal
Select date to
review
history
Not
mentioned
Not
mentioned
Breakdown
of daily
calories and
nutrient
Household
measurement
Calories and
nutrients
Not
mentioned
The vital feature of dietary component functionality from a users perspective is comprised of other factors like
total water intake, nutrient information in the database, methods to estimate portion size, presence of diet guide to
cater individual needs, types of nutrients required to be displayed and finally ways to view the summarized energy,
and nutrient intake as shown in figure 15. The water is an essential part of the diet and does affect an individual’s
dietary needs and habits. However, only a few surveyed applications such as Happy [18], Lose it [19], Metabolic Diet
app [21], MyFitnessPal [23], and My Meal Mate [6] allows user to record total water intake. At the same time, other
nutritional related applications tend to miss out this important feature.
Most application’s database includes calories, and only a few surveyed applications come up with specific nutrient
information contained in databases like “Lose it” [19]. However, such apps should also display important nutrient
information such as calories, carb, Fat, and Protein to their users to choose healthier alternatives based upon the
nutrient information provided.
The essential factors for user-friendly dietary-related applications are tailored messages, feedback, and notifi-
cations according to user dietary intake. They should not be avoided because they act as guides for users, thus
enhancing the user-friendliness of an application. Apps like My Meal Mate [6], ’iDAT’ [32], and MyFitnessPal [23]
shows the remaining calorie allowance to guide the user to reach dietary goals.
Furthermore, applications should also provide summarized energy and nutrient intake in different formats like a
diary, pie chart, table, list, and progress to make it more understandable. The Application such as ENGAGED [35]
shows goal thermometers to display user goals and the actual amount of calories and fat (in grams) consumed.
Table 9: Implementation of Dietary Component Functionality Required By Users
of Present Applications
Application
Name Year
Include to
record total
water
intake
Inclusion of
nutrient
information
in the
database
Methods to
estimate
portion size
of foods
Provide diet
guide that cater
to individual
needs
Types of
nutrients
required to be
displayed
Ways to display the
summarized energy and
nutrient intake
Social POD [16] 2016 No Calories
Not
mentioned
Notifications Calories Calories per meal
Happy [18] 2017 Yes
Not
mentioned
Not
mentioned
Messages
followed the
European Code
Against Cancer
guidelines
Not mentioned Not mentioned
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Lose it [19] 2017 Yes
Calories, fat,
sugar
Not
mentioned
FB messages for
dietary intake
Calories, fat,
sugar
Calories balanced per
meal
mDPP [20] 2015 No
Calories, SF,
sugar
Not
mentioned
Tailored
feedback was
provided
Calories, SF,
sugar
Calorie diary
Metabolic Diet
app [21] 2016
Yes
Energy,
carbo, fat,
protein,
amino acid
Not
mentioned
No
Amino acid,
energy,
macronutrients
Nutrient information
per serving size, and pie
charts showing target
and actual intake of
specific amino acid and
total protein
Diet cam [22] 2012 No Calories
Not
mentioned
Not mentioned Calories
The Album menu
organizes all the food
items as frequency list,
and shows them in a
table.
My Fitness Pal
[23] [56] [61]
[65]
2017 Yes
Calories and
nutrients
Not
mentioned
Balance calories
Daily calories
and nutrient
intake
Breakdown of daily
calories and nutrient in
pie chart and table
mpFR [25] 2010 No
Energy and
nutrient
Not
mentioned
Not mentioned
Energy and
nutrient
Image analysis with
volume estimation and
nutrient information
FTA [27] 2014 No No
Not
mentioned
Food habit
registration
Not mentioned Food information diary
TreC-LifeStyle
[28] 2017
Yes
Calories,
carbs,
protein, fat
Not
mentioned
Food pyramid
and
Mediterranean
diet guidelines
Calories, carbs,
protein, fat
Colors of food
categories on
dashboard, reports of
meals and nutrient
balance
Snack Track
School app [29] 2016
No Calories
Not
mentioned
Flemish
guidelines
Nutritional
value
Size and nutritional
content of each snack
My Meal Mate
[6] [27] 2013
Yes Calories
Not
mentioned
Remaining
calories
allowance
Calories
Remaining calories
table and breakdown of
calories per meal
FRapp [31] 2015 Yes
Not
mentioned
Not
mentioned
Real time
communication
between user &
clinician
Not mentioned
Breakdown food images
according to meal
iDAT [32] 2015 No Calories
Not
mentioned
Calories left to
consume
Calories
Calories consumed
progress bar, breakdown
calories per meal
20 2012 Yes
Not
mentioned
Not
mentioned
Text messages
& dietary
feedback
Not mentioned
Before and after eating
food images table
WIZE [73] 2015 No -
Facts, games,&
goals
- List of weekly goals
ENGAGED [35] 2012 No
Calories &
fat
Not
mentioned
Real time
feedback,
calorie budget
Calories and fat
Goal thermometers
display user goal &
actual amount of
calories & fat gram
consumed
Mobile phone
apps [36] 2016
No Calories
Not
mentioned
Personalized
recommenda-
tion, balance
calories
Calories
Summary of food
intake, a balance of
ingested and spent
calories
GoCARB [37] 2016 Yes CHO
Not
mentioned
CHO estimation
Volume and
CHO
CHO and volume
estimation of each food
type
CalFit Chi [38] 2016 No
Not
mentioned
Not
mentioned
Not mentioned
Standard
portion size
Not mentioned
APPETITT
[43] 2017
Yes. But
actual
volume no
Only number
of meal and
drink.
No applicable Not mentioned
No nutrient
displayed
Very simple and to little
info shown
DietApp [44] 2017 No
Only calories
info
Not clearly
mention the
method
Shows food
whether
harmful or
beneficial; user
receive
personalized
dietary
suggestions acc.
to illnesses they
provide in
profile.
Calories,
calories burn,
balance calories
left
Calories, calories burn
from activity, balance
calories left all shown in
table in one page
e-DIA [47] 2016 No No
Estimate
using booklet
provided by
researcher or
using scale
Not mentioned
Very minimal.
Only gram from
user app side
Simple table only with
food item, mealtime
and gram
Vegethon [49] 2017 No
Only shows
veggies
serving
Manual insert
veggies
serving
Not mentioned Not mentioned Not mentioned
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Dietary Intake
Assessment [52]
No
Swedish food
database
calculated
the intake of
49 nutrients
Estimated
with
well-suited
units (eg,
gram,
deciliter,
tablespoon,
teaspoon,
and piece).
Energy
percentages of
each meal in
relation to
recommended
intakes was
given.
Estimated TEE;
EI; gram of
food; dietary
fiber, calcium,
iron, vitamin C,
vitamin D, and
folic acid
User could see details
regarding his/her body
mass index (BMI);
estimated TEE; EI; and
intake of
macronutrients, fruits
and vegetables, dietary
fiber, calcium, iron,
vitamin C, vitamin D,
and folic acid in relation
to recommended daily
intakes. Energy
percentages of each
meal in relation to
recommended intakes
was also given.
MRP Support
App [74] No
No nutrient
and calories
shown.
No portion
estimation
At the end of
each week users
received
tailored
feedback
messages, which
reflected their
progress to date
based on their
reported
compliance to
the MRP and
their weight
loss.
No nutrient and
calories shown.
No nutrient and calories
shown. Meals shown in
5 simple categories
(meal
replacements,balanced
meals, other meals,
allowed snacks and
other snacks) for each
mealtime in a table
Nutricam [75] 2011 No No
Take
photograph
and voice
recording
explaining
the food and
drink items
for
consumption.
No No No
Easy Diet [57] 2017 yes
Calories,
Micro and
Macro
Nutrients
Household
measures or
using typical
serve sizes
No Calories
Breakdown of Meal
according to meal time
Lark [58] 2018 No
Calories,
Micro and
Macro
Nutrient
Information
Not
mentioned
Notifications,
messages on
behavior and
outcome of
behavior
Calories
Goals, Break down of
Meal according to Meal
Type, Outcomes of
various Foods
Sweetch [63] 2018 No
Calories,
Micro And
Macro
Nutrient
Information
Not
mentioned
Notifications Calories
Calories Consumed and
Total Calories
Speech2Health
[64] 2018
Yes
Calories and
Nutrients
Information
Text
processing
algorithm to
map food
information
on to dietary
composition
Balance
Calories
Daily calories
and nutrient
intake
Breakdown of daily
calories and nutrient in
pie chart and table
FoodWiz2 [66] 2018 No Calories
Scale linked
using
Bluetooth
technology is
used to
measure
portion size
Personalized
Feedback text
messages for
motivation and
help
Calories
Breakdown of daily
Calories
Habit App [68] 2018 No Calories
Not
Mentioned
Problem
Solving process
for weight loss
and breaking
bad habits
Calories
Calories taken by user
relative to calories goal
My Food App
[69] 2018
Yes
Energy and
protein
Integrated
mobile
camera for
portion
estimation
Not Mentioned
Calories and
protein
Breakdown of calories
and protein intake
according to meal type
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Log2Lose [71] 2019
Breakdown
of daily
calories and
nutrient
based on
goal
Select date to
review
history
Not
mentioned
User Receives
Feedback about
goal
achievement
and their
corresponding
financial
incentives at
the end of every
week
Breakdown of
daily calories
and nutrient
Household measurement
Figure 14: Implementation of dietary component functionality
(RQ5) What are the benefits and challenges stemmed from the included
case studies?
Current case studies show several benefits of present applications, which can help users with their dietary related
issues or for keeping track of their diet. As per a few unique features of current applications, users can now choose
between healthier alternatives and improve their dietary habits in the long term as they also tend to act as a guide.
We have evaluated in detail the existing solutions based on its usability, functionality, and features. This information
provides the dieticians, health experts, and researchers a broader view of current solutions. When designing new
applications, these benefits can be considered as essential features to enhance user-friendliness and understandability.
Based upon that researcher can develop a more comprehensive state of the art solution from both dieticians and
users perspective.
Furthermore, it will help users and dieticians quickly determine the existing solution’s status and recommend or
use the solution that fulfills their needs in the best way. It will also help dietician to develop standard guidelines.
This standard will help researchers to develop solutions according to the instructions. It will increase reliability on
the solution from patients, general users, and dieticians. Apart from these existing case studies also poses different
challenges that could undermine current applications’ actual purpose. The major problem might include integration
and updating large food databases while keeping it up to date as food recipes vary from region to region. New
food items are introduced in the market every day. This makes the design and implementation of such systems a
difficult task. Also, average cell phones have limited storage and processing power, so the designed application should
also address these limitations. The standard guidelines must also take in to account the perspective of experts who
develop these solutions.
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4 Conclusion
There are many mobile applications which support user related to dietary intake. This study has evaluated the
strength and weaknesses of these solutions by keeping in view user and dietician perspectives. The three key
components which are analyzed in this study are usability, key features, and functionality. The finding of this study
will help the researchers to develop more comprehensive solutions from all dimensions and in determining the best
application depending upon the scenario. The study will also encourage dieticians to develop standard guidelines
for mobile-assisted dietary solutions. These guidelines standardize the wide range of dietary applications under
one umbrella. In this way, patients and dieticians can choose any mobile application developed according to the
guidelines.
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Appendix
Figure 15 shows the screenshots of dietary-related mobile application which are available in the literature.
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